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DECISION ON APPEAL

fThig‘is a decision on thé appeal ﬁnder 35 U.S5.C.-§ 134
from the examiner's rejection of claims 1-18, which constitute
all the claiﬁs in the application. |

The claimed invéntioﬁ pertains to an apparatus and
method for controlling the ;ttitude of a spacecraft about at
least one akié."More specificéily, high frequency components of
attitude deriwved from‘whéel speed sensed signals are combined
with low frequgncy components of attitude derived from an
attitude;sensing means. This composite signal is disclosed as
containing less[noise_tﬁan conventionally used control signals.

Representative claim 1 is reproduced as follows:

1. A spécecraft attitude control system, comprising:

a wheel mounted to said body, said wheel defining an
axis of rotation; : '

wheel speed sensing means coupled to said wheel, for
generating wheel speed signals; o

torquing means mounted to said body, for controilably
applying torque to said body about said axis in response to
torque command signals:

attitﬁde,determining means coupled to said body for
generating determined attitude signals;

control meansrqoupleq»to-séid,torquing means, and for
receiving coupled attitude position_signals and coupled attitude
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rate signals, for comparing sald coupled attitude position
signals with commanded attitude position signals to generate
attitude error signals, and for combining said attitude erreor
signals with said coupled attitude rate 51gnals for generating
said torgque command signals;

coupling means coupled to said attitude determining
means, to said control means, and tc said wheel speed sensing
means, for processing said wheel speed signals to produce wheel-
derived signals related to one of attitude position and attitude
rate, and for combining portions of said wheel-derived signals
lying above a particular frequency with portions of said deter-
mined attitude signals lying below said particular frequency to
generate one of sald coupled attitude position and coupled
attitude rate signals, and for generating the other one of said
coupled attitude position and coupled attitude rate signals from
one of said determined attitude signals and said one of said
coupled attitude position and said coupled attitude rate signals.

The examiner relies on the following references:
Paluszek , 5,107,434 Apr. 21, 19%2

Stetson, Jr. (Stetson) , 5,205,518 Apr. 27, 1993
(filed Nov. 25, 1991)

Claims 1-18 stand rejected under 35 U.S.C. § 103. As
evidence of obviousness the examiner offers Stetson and Paluszek
taken together.

Rather than repeat the arguments of appellants or the

examiner, we maké reference to the brief and. the answer for the

respective details thereof.
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OPINION

We h%ve carefully considered the subﬁect matter on
appeal, the rejection advanced by the examiner and the evidence
of obviousness relied upon by the examiner as support for the
rejection. We have, likewise, reviewed and taken into consid-
eratibn, in reaching our decision, the appellants' arguments
set forth in the brief along with the examiner's rationale in
support of the rejection and arguments in rebuttal set forth in
the examiner's answer.

it is our view, after consideration of the record
before us, that the cqllective évidence relied_upon and the level
of skill in the particular art would not have suggested to one of

“""ordinary skIYl in the art the obvicusness of the iﬁvention as set

forth in claims '1-18. Acqordingl?, we revefse._

Appellants ha&e argued the claims in two separate
groupings as follows: Group I contains claims 1-16 and Group II
contains claims 17 and 18. Appellants have made no separate
arguments with respect to the claihs within each group so that

all the claims within any one group will stand or fall together.

Note In re King, 801 F.2d 1324, 1325, 231 USPQ 136, 137 (Fed.

Cir. 1986); In re Sernaker, 702 F.2d 989, 991, 217 UspQ 1, 3

.,
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{Fed. Cir. 1983),‘7Accordiﬁgly, we will only”cdhsider the
rejection againét.claims 1 and 17 as‘reprgseﬁéétive of all-the
claims on appeal..

With respect to cléims 1 and 17, the examiner essen-
tially applieé the rejebtion in the following manner. Stetson
teaches combining a wheel speed derived attitude signal (from
block 312) with!é‘signal directly fﬁom an attitude sensing means
{(from block 16)fto'derive an attitude control signal. Stetson
does not/teach filtering these‘signals for noise reduction.
Paluszek teaches'that:two attitﬁde related signals can be com-
bined in a manner that £akes into account the soufces of noise
in the respective signals. It is the position of the examiner
that these two teachings would have suggested to the artisan the
obviousneés of:combining signais in the manner recited in claims
1 and 17 [answer;;pages 4-5 and 7-9]. Appellants argue that the
applied reférences do riot teach the specific.claimed felationship
of using the wheel speed signals.in one partigular frequency
range with attitude sensor. signals lying in aldifferent frequency

range. We find ourselves in agreement with appellants on this

point.
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In rejecting claims under 35 U.S.C. § 103, it is
incumbent upon the examiner to establish a factual basis to-

support the legal conclusion of obviousness. See In re Fine,

837 F.2d 1071, 1073, 5 USPQ2d 1596, 1598 (Fed. Cir. 1988) and

compare Stratoflex Inc. v. Reroquip Corp., 713 F.2d 1530, 1335,

218 USPQ 871, 876 {(Fed. Cir. 1983). In so doing, the examiner is.
expected to make the factual determinations set forth in Graham

v. John Deere Co., 383 U.S. 1, 17, 148 USPQ 459, 467 (1966}, and

to providg a reason why one having ordinary skill in the perti-
nent art would have been led to modify the prior art or to
combine prior art refe;éncesrto arrive at the claimed invention.
Such reason must stem from some teaching, suggestion or impli-

™+ cation in the-prior art as a whole or knowledge generally

available to Cné?having ordinary skill in the art. Uﬁiroyal Inc.

v. Rudkin-Wiley Corp., 837 F.2d 1044, 1051, 5 USPQ2d 1434, 1438

(Fed. Cir.), cert denied, 488 U.S. 825 (1988); Ashland 0il, Inc.

v. Delta Resins'& Refractories, Inc., 77¢ F.2d 281, 293, 227 USPQ

657, 664 (Fed. Cir. 1985), cert. denied, 475 U.S. 1017 (1986);

ACS Hosp. Sys., Inc. v. Montefiore Hosp., 732 F.2d 1572, 1577,

221 USPQ 929, 933 (Fed. Cir, 1984). These showings by the
examiner are an essential part of complying with the burden of

presenting a prima facie case of obvicusness. Ncte.In re

6




Application 07/897,489

Oetiker,'977”Fgéd 1443, 1445, 24 USPQ2d 1443, 1446 (Fed. Cir.
10991 |

At first blush, the examiner's position appears gquite
logical and her conclusion seems to be sound. The problem with
the rejection, however, is that it relies on very general
teachings to support the obviousness of fairly specific claim
recitatioﬁs. There is no dispute that the‘prior art teaches that
attitude signals .of a spacecraft can be derived from wheel speed
sensors on the-spacecraft as well as attitude determining means
such as an earth sensing means. There is also no dispute that
the prior art;teaches_éhatrtwo signals representative of space-
craft attitudé‘can-be combined taking into account the noise
charactdfistiés of the respective sdéurces. The real issue here
is the obviousness of specifically selecting the high frequency
componenfé of fﬁe wheel speed signals and the low frequency
" components éf'the‘attitudé sensor components for combination.

The éxaminer's positicon assumes that the artisan not
oniy knows what two signals to combine, but also that he knows
exactly how'fhese twe signals each contributés to the overall
noise of thé.cémposite‘signal, This position is unsupported

by the evidence of record in this case. The very thrust of

AY
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appellants' invention lies in the recognition that the high
frequency wheel speed signals should be used along with the low
frequency attitude sensor signals. Neither of the applied
references recognizes in what manner the wheel speed signals
contribute noise and, therefore, in what manner the signals
should be filtered.

The examiner's position is tantamount to holding that
every way of filtering two combined signals in a spacecraft
attitude’;ontfol ﬁeans would have been obvious to the artisan
from the general concept because it would increase the‘stability
of the system.> There must be at least one additional teaching
here that combining only the high frequency components of the
wheel~speed signals with the low frequency comwonents of an
attitude sensor would be an obvious thing to do. The only
suggestion for combining these signals in the specific claimed
manner comes from appellants' own specification.

The mere fact that the prior art may be modified in the
manner suggested by the examiner does not make the modification
obvious unless the prior art suggested the desirability of the

modification. In re Fritch, 972 F.2d 1260, 1266, 23 USPQ2d 1780,

1783-84 (Fed. Cir. 1992); In re Gordon, 733 F.2d 900, 902,

AY
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221 USPQ 1125, 1127 (Fed. Cir. 1984). Obviousness may not be
established using hindsight or in view of the teachings or ~

suggestions of the inventor. Para-Ordnance Mfg. Inc. v. 5G5S

Importers Int’l Inc., 73 F.3d 1085, 1087, 37 UspQ2d 1237, 1239

(Fed. Cir. 1995). 1In our view, the claimed recitation of
selecting only the high frequency components of the wheel speed
signals and only the low frequency components of the éttitude
sensor signals comes from a suggéstion appearing only in
appellants' disclosure and not in the applied pridr art.

In view df ouf comments above, we do not sustéin the
rejection of claims ljlé based upon the prior art applied by the
examiner.: Accordingl&, the decision of the examiner rejecting

% claims 1-184§s reversed.
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